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(57) Abstract: A method of making an intradermal injection us- 
ing a drug delivery device containing the substance to be injected. 
A device for practising the method includes a needle cannula hav- 
ing a forward tip and a limiter portion having a skin engaging sur- 
face surrounding the needle cannula. The needle cannula is in fluid • 
communication with the substance and the tip of the needle can- 
nula extends beyond the skin engaging surface a distance equal to 
approximately 0.5 mm to 3.0 mm. The needle cannular includes a 
fixed angle of orientation relative to the plane of the skin engaging 
surface. The skin engaging surface limits penetration of the needle 
tip into the skin so that the substance can be expelled through the 
needle tip into the dermis layer. Preferably, the fixed angle of ori- 
entation of the needle cannula is generally perpendicular relative to 
the skin surface, and the skin engaging surface is generally flat. 
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METHOD OF INTRADERMAL INJECTING SUBSTANCES 

FIELD OF THE INVENTION 
[0001] The present invention generally relates to a method for delivering 

5 substances such as drugs, vaccines and the like used in the prevention, diagnosis, 
alleviation, treatment, or cure of diseases into the sMn of an animal using an inject™ 
device having a needle cannula and a limiter for engaging the surface of the slon and 
limiting penetration of the tip of the needle cannula into the skin, and more specifically 
to a method for injecting such substances intradermal^, i.e., preferably from 

10 approximately 1.0 mm to approximately 2.0 mm, and most preferably around 1.5 mm 
± 0.2 mm to 0.3 mm, such that the substance is injected into the dermis layer of the 
animal In addition, the method of the present invention includes fixing the orientation 
of the needle cannula, Le., so that the needle cannula is preferably generally 
perpendicular to the plane of the skin engaging surface of the limiter within about 

15 fifteen degrees, and the skin engaging surface is generally flat. 

BACKGROUND OF THE INVENTION 
[0002] Intradermal injections are used for delivering a variety of substances. 

Many of these substances have proven to be more effectively absorbed into or react 
20 with the immune response system of the body when injected intxadermally. Recently, 
clinical trials have shown that hepatitis B vaccines administered intradermally are more 
imunogenic than if administered intramuscularly. In addition, substances have been 
injected intradermally for diagnostic testing, such as, for example using what is known 
in the art as the "Mantoux test" to determine the immunity status of the animal against 
25 tuberculosis and the immediate hypersensitivity states of Type I allergic diseases. 

[0003] An intradermal injection is made by delivering the substance into the 
epidermis and upper layers of the dermis. Below the dermis layer is subcutaneous 
tissue (also sometimes referred to as the hypodermis layer) and muscle tissue, in that 
order There is considerable variation in the skin thickness both between individuals 
30 and within the same individual at different sites of the body. Generally, the outer 
skin layer, epidermis, has a thickness between 50-200 microns, and the dermis, the 
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inner and thicker layer of the skin, has a thickness between 1.5-3.5 mm. Therefore, 
a needle cannula that penetrates the skin deeper than about 3.0 mm has a potential of 
passing through the dermis layer of the skin and making the injection into the 
subcutaneous region, which may result in an insufficient immune response, 
5 especially where the substance to be delivered intradermal^ has not been indicated 
for subcutaneous injection. Also, the needle cannula may penetrate the skin at too 
shallow a depth to deliver the substance and result in what is commonly known in 
the art as a "wet injection" because of reflux of the substance from the injection site. 

10 [0004] The standard procedure for making an intradermal injection is known 
to be difficult to perform, and therefore dependent upon experience and technique. 
This procedure is recommended to be performed by stretching the skin, orienting the 
bevel of a 26 Gauge short bevel needle cannula upwardly and inserting the needle 
cannula to deliver a volume of 0.5 ml or less of the substance into the skin of an 
animal with the needle cannula being inserted into the skin at an angle varying from 
around 10-15 degrees relative to the plane of the skin to form a blister or wheal in 
which the substance is deposited or otherwise contained. Accordingly, the 
technique utilized to perform the standard intradermal injection is difficult and 
requires the attention of a trained nurse or medical doctor. This procedure also 
makes it essentially impossible to self-administer an intradermal injection. Inserting 
the needle to a depth greater than about 3.0 mm typically results in a failed 
intradermal injection because the substance being expelled through the cannula will 
be injected into the subcutaneous tissue of the animal. 

[0005] The most frequent cause of a failed intradermal injection is derived 
from inserting the needle into the skin at an angle greater than 15 degrees. A further 
cause of error is derived from pinching rather than stretching the skin in the area of 
the injection, which is normally done when giving a subcutaneous rather than an 
intradermal injection. Pinching increases the likelihood of giving a subcutaneous 
injection. Procedural errors as described above result in delivering the contents of 
the injection into the subcutaneous layer, which can reduce the effectiveness of the 
injection, as well as possibly deliver the substance in a way not approved for 
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delivery. Intradermal injections perfonned by using the standard procedure also are 
known to cause a significant amount of pain to the recipient of the injection because 
the needle cannula is inserted into the skin at an angle of about 10-15 degrees. By 
inserting** needle cannula at this angle, aboutSmm to about 6 mm of the needle >s 
5 actually inserted into the skin. This results in a significant disruption of the pam 
receptors dispersed throughout the upper layers of the skin. 

[0006] Accordingly, there has been a long felt need for a simplified method of 

performing an intradermal injection of substances which overcomes the problems 
and limitations associated with conventional methods, especially including reducmg 

10 meprobabihtyoferrorandpdncausedfrommeinjectionbymakmgsuchinjec^ 
lessdependentuponexperienceandtechnique. In addition, there has been a need to 
limit the depth of penetration of the needle cannula into the skin of the animal to 
avoid entry into the subcutaneous layer of the skin as well as reliably fixing the 
orientation of the needle cannula relative to the skin. Also, there has been a need to 

1 5 apply pressure to the skin of the animal to f acititate formation of the blister or wheal 
in the skin in which the substance is deposited or otherwise contained and avoid wet 
injections. 

SUMMARY OF THE INVENTION AND ADVANTAGES 
20 [0007] m contrast to the conventional methods discussed above, it has been 

found by the applicant that a method of intradermally injecting substances mto the 
- skin can be used in accordance with the present invention to effectively and reliably 
deliver such substances intradermally. Specifically, the method includes fixing the 
orientation of the needle cannula relative to the skin and engaging the surface of the 
25 skin to limit the depth of penetration of the needle cannula into the skm, i.e., 
preferably from approximately 1 .0 mm to approximately 2.0 nun, and most preferably 
around 1 5 mm ± 0.2 mm to 0.3 mm, to avoid entry into the subcutaneous layer. In 
addition, the method includes applying pressure to the surface of the skm to 
facilitate delivery of the substance, particularly formation of a blister or wheal in the 
30 skin in which the substance is deposited or otherwise contained. Further, the 
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pressure applied masks the pain derived from the intradermal injection by 
stimulating the muscle fibers to block the pain receptors. Many substances have 
proven to be more effective when injected intradermally in the prevention, 
diagnosis, alleviation, treatment, or cure of diseases. These include several drugs 
5 and vaccines such as, for example, influenza vaccines, hepatitis B vaccine, rabies 
vaccines tuberculin test substance and many others. These vaccines, drugs and the 
like will hereinafter be referred to as substances. It is also possible to self- 
administer intradermal injections by the method of this invention. 
[0008] The hypodermic needle assembly set forth above includes the 

10 elements necessary to perform the present invention directed to an improved method 
of making an intradermal injection into the skin of an animal including the steps of 
providing a drug delivery device including a needle cannula having a forward needle 
tip and the needle cannula being in fluid communication with a substance contained 
in the drug delivery device and including a limiter portion surrounding the needle 
15 cannula and the limiter portion including a skin engaging surface, with the needle tip 
of the needle cannula extending from the limiter portion beyond the skin engaging 
surface a distance equal to approximately 0.5 mm to approximately 3.0 mm and the 
needle cannula having a fixed angle of orientation relative to a plane of the skin 
engaging surface of the limiter portion, inserting the needle tip into the skin of an 
20 animal and engaging the surface of the skin with the skin engaging surface of the 
limiter portion, such that the skin engaging surface of the limiter portion limits 
penetration of the needle cannula tip into the dermis layer of the skin of the animal, and 
expelling the substance from the drug delivery device through the needle cannula tip 

into the skin of the animal. 
25 [0010] In the preferred method, the substance is selected from the group 

consisting of drugs, vaccines and the like used in the prevention, diagnosis, 
alleviation, treatment, or cure of diseases. In addition, the fixed angle of orientation 
of the needle cannula is further defined as being generally perpendicular to the plane 
of the skin engaging surface of the limiter portion within about fifteen degrees, and 
most preferably within about five degrees, substantially ninety degrees relative to 
the plane of the skin engaging surface of the limiter portion. Li addition, the drug 
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delivery device includes a syringe having a barrel and a plunger rod preferably 
including a stopper received within the barrel therein and the plunger rod being 
deposable to expel the substance from the delivery device through the tip of the 
needle cannula, with the barrel including a barrel tip and the needle cannula forms 
5 . part of a needle assembly attachable to and in fluid communication with the barrel 
tip. 

[0011] Also, the preferred embodiment of the method includes the step of 

selecting an injection sight on the skin of the animal and includes the step of 
cleaning the injection sight on the skin of the animal prior to expelling the substance 
10 from the drug delivery device into the skin of the animal. In addition, the method 
includes the step of filling the drug delivery device with the substance. Further, the 
method includes the steps of pressing the skin engaging surface of the limiter portion 
against the skin of the animal and applying pressure, thereby stretching the skm of 
the animal, and withdrawing the needle cannula from the skin after injecting the 
15 substance. Still further, the step of inserting the forward tip into the skin is further 
defined by inserting the forward tip into the skin to a depth of from approximately 
1.0 mm to approximately 2.0 mm, and most preferably into the skin to a depth of 1.5 
mm ± 0.2 to 0.3 mm. The preferred substance comprises an influenza vaccine, a 
hepatitis B vaccine, a rabies vaccine, a cancer vaccine, a genetic based vaccine or a 

20 tuberculin test substance. 

[0012] In addition, the present invention is directed to a method of making 

an intradermal injection with a drug delivery device having a limiter with a skin 
engaging surface limiting the depth a needle cannula can be inserted into the skm of 
an animal including the steps of exposing a forward tip of the needle cannula 

25 extending from a limiter beyond a skin engaging surface a distance equal to 
approximately 0.5 mm to approximately 3.0 mm and the needle cannula having a 
fixed angle of orientation relative to the skin engaging surface of the limiter, 
inserting the forward tip of the needle cannula into the skin of the animal at until the 
skin engaging surface contacts the skin of the animal, and expelling a substance 
30 from the device into the dermis layer of the skin of the animal. 
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[00131 & the preferred embodiment of the method, the step of inserting the 
forward tip into the skin of the animal is further defined by inserting the forward tip 
into the skin at an angle being generally perpendicular to the skin within about 
fifteen degrees, with the angle most preferably being generally ninety degrees to the 
skin within about five degrees, and the fixed angle of orientation relative to the skm 
engaging surface is further defined as being generally perpendicular. In the 
preferred embodiment, the limiter surrounds the needle cannula, having a generally 
planar flat skin engaging surface. Also, the drug delivery device comprises a 
syringe having a barrel and a plunger received wimin the barrel and the plunger 
being deposable to expel the substance from the delivery device through the 
forward tip of the needle cannula. 

[0014] hi the preferred embodiment of the method of the present invention, 

expelling the substance from the delivery device is further defined by grasping the 
hypodermic needle with a first hand and depressing the plunger with an index finger 
of a second hand and expelling the substance from the delivery device by grasping 
the hypodermic needle with a first hand and depressing the plunger on the 
hypodermic needle with a thumb of a second hand, with the step of insertmg the 
forward tip into the skin of the animal further defined by pressing the skin of the 
animal with the limiter. In addition, the method may includes the step of attaching a 
needle assembly to a tip of the barrel of the syringe with the needle assembly 
including the needle cannula and the limiter, and includes the step of exposing the 
tip of the barrel before attaching the needle assembly thereto by removing a cap 
from the tip of the barrel. Alternatively, the step of inserting the forward tip of the 
needle into the skin of the animal may be further defined by simultaneously grasping 
the hypodermic needle with a first hand and pressing the limiter against the skm of 
the animal thereby stretching the skin of the animal, and expelling the substance by 
depressing the plunger with an index finger of the first hand or expelling the 
substance by depressing the plunger with a thumb of the first hand. The method 
further includes withdrawing the forward tip of the needle cannula from the skm of 
the animal after the substance has been injected into the skin of the animal. Still 
farther the method includes inserting the forward tip into the skin preferably to a 
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depth of from approximately 1.0 mm to approximately 2.0 mm, and most preferably 
to a depth of 1.5 mm ± 0.2 to 0.3 mm. 

[0015] Also, the substance intradermal^ delivered in accordance with the 

method of the present invention is selected from the group consisting of drugs, 
5 vaccines and the like used in the prevention, diagnosis, alleviation, treatment, or 
cure of disease, with the drugs including Alpha-1 anti-trypsin, Anti-Angiogenes 1S 
agents, Antisense, butorphanol, Calcitonin and analogs, Ceredase, COM 
inhibitors, dermatological agents, dihydroergotamine, Dopamine agomsts and 
antagonists, Enkephalins and other opioid peptides, Epidermal growth factors, 
10 Erythropoietin and analogs, Follicle stimulating hormone, G-CSF, Glucagon, GM- 
CSF granisetron, Growth hormone and analogs (including growth hormone 
releasing hormone), Growth hormone antagonists, Hirudin and Hirudin analogs such 
as hirulog, IgE suppressors, Insulin, insulinotropin and analogs, Insulin-like growth 
factors, Interferons, Interleukins, Ionizing hormone, denizing hormone 
15 releasing hormone and analogs, Low molecular weight heparin, M-CSF, 
m etoclopramide, Midazolam, Monoclonal antibodies, Narcotic analgesics, mcotme, 
Non-steroid anti-inflammatory agents, Oligosaccharides, ondansetron, Parathyrord 
hormone and analogs, Parathyroid hormone antagonists, Prostaglandin antagomsts, 
Prostaglandins, Recombinant soluble receptors, scopolamine, Serotonin agomsts and 
20 antagonists, Sildenafil, Terbutaline, Thrombolytics, Tissue plasminogen actrvators, 
TOT - and TOT - antagonist, the vaccines, with or without carriers/adjuvants, 
including prophylactics and therapeutic antigens ^eluding but not limited to 
subunit protein, peptide and polysaccharide, polysaccharide conjugates, toxoids, 
genetic based vaccines, live attenuated, reassortant, inactivated, whole cells, viral 
25 and bacterial vectors) in connection with, addiction, arthritis, cholera, cocame 
addiction, diphtheria, tetanus, HEB, Lyme disease, meningococcus, measles, mumps, 
rubella, varicella, yellow fever, Respiratory syncytial virus, tick borne Japanese 
encephalitis, pneumococcus, streptococcus, typhoid, influenza, hepatitis, includmg 
hepatitis A, B, C and E, otitis media, rabies, polio, HTV, parainfluenza, rotavmrs, 
30 Epstein Barr Virus, CMV, chlamydia, non-typeable Haemophilus, moraxella 
catarrhalis, human papilloma virus, tuberculosis including BOG, gonorrhoea, 
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Aahetea, cancer, herpes simplex, human papilloma and the Bee Cher substances 
induding an of the major therapeutics such as agents for the common cold, And- 
aadiction, anti-afiergy, anti-emetics, anti-obesity, antioateoporeteic, anti-iniecttves 
5 m algeaica, anesthetic, anorexics, antiarfiuitica, an— agenU, 
JL— . anti-depresaants. antidiabetic agents, anuh_, anb- 
taflammarory agenta, antimigraine preparations, antimotion aickneas pteparahons, 
antinauseants, antineoplastics, antiparHnsonten drugs, antiprnritics, annpsychoncs, 
antipyrebes. anticholinergics, benzodiazepine antagonists, vasodilators, mcludmg 

Urn — * hormones, hypnotics, hnmunoauppreasives, tnnsde relaxes, 
parasympatirolytics, parasympathomimebics, prostaglandins, proteins, pepbdes 
polypeptides and other macromolecules, psycho—a, sedabves, sexual 
hy p„ fc uction and tranquilizer and major diagnostics such aa .ubercubn and other 

15 hypersensitivity agents. 

,0016] Another embodiment of the mefirod of the present mvenbon o 

^ an intradermal injection into the a!tin of an animal includes the steps - 
providing a dmg delivery device with a preflllable container inclndrng a neede 
Inula having a forward needle tip and me needle cannula bemg » flutd 
20 communication with a substance contained in the prefillable container and tncludmg 
a Umiter portion surrounding the needle cannula and the timber porbon tnchrdmg 
ski n engaging surface, with me needle tip of the needle cannula exrenmng from »e 
M „ portion beyond me a B n engaging surface and the needle cannula havmg 
fixed angle of orientation relative ,0 a plane of the sltin engaging aurface of *e 
25 fimiter portion, inserting tire needle tip into tire sfcn o, an animal and engagutg *e 
surfa£ e of tire aitin with fire skin engaging aurface of the hntiter porbon such <h* * 
ski „ engaging aurface of the timber portion limits penettation of *e necde bp tnto * 
ae.mis layer o, fire sMn of tite amma., and expefiing fite substance from the dmg 
deUverydevicetbroughtheneedletipintothesldnoftheammal. 
30 [0017] to yet another embodiment, fire metitodof.be present invenbon ts 

diJed to btbadermally injecting an influenza vaccine in, tire sMn o, an ammal 
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including the steps of providing a drug delivery device including a needle cannula 
having a forward needle tip and the needle cannula being in fluid communication 
with an influenza vaccine contained in the drug delivery device and including a 
limit* portion surrounding the needle cannula and the limiter portion including a 

5 skin engaging surface, with the needle tip of the needle cannula extending from the 
limiter portion beyond the skin engaging surface a distance equal to approximately 
0 5 mm to approximately 3.0 mm and the needle cannula having a fixed angle of 
orientation relative to a plane of the skin engaging surface of the limiter portion, 
inserting the needle tip into the skin of an animal and engaging the surface of the 

10 skin with the skin engaging surface of the limiter portion such that the skin engagmg 
surface of the limiter portion limits penetration of the needle tip into the dermis layer of 
the skin of the animal and not into the subcutaneous tissue, and expelling the influenza 
vaccine from the drug delivery device through the needle tip into the dermis layer of 
the skin of the animal. 

15 [0018] In the preferred embodiment of the method of intradermally injecting 

an influenza vaccine, the fixed angle of orientation of the needle cannula is further 
defined as being generally perpendicular to the plane of the planar skin engaging 
surface of the limiter portion, within about fifteen degrees, and most preferably the 
fixed angle of being ninety degrees relative to the plane of the skin engaging surface 

20 of the limiter portion within about five degrees. In addition, the method preferably 
includes inserting the forward tip into the skin to a depth of from approximately 1.0 
mm to approximately 2.0 mm, and most preferably to a depth of 1.5 mm ± 0.2 mm 
to 0.3 mm. 



25 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] Other advantages of the present invention will be readily appreciated 

and apparent to those skilled in the art as the same becomes better understood by 
reference to the following detailed description when considered in connection With 
the accompanying drawings wherein: 
30 [0020] Figure 1 is an exploded, perspective illustration of a needle assembly 

designed according to this invention. 
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[0021] Figure 2 is a partial cross-sectional illustration of the embodiment of 

Figure 1. 

[0022] Figure 3 shows the embodiment of Figure 2 attached to a synnge body 

to foim an injection device. 
5 [0023] Figure 4 is a perspective view of one technique for making the 

intradermal injection of the present invention. 

[0024] Figure 5 is a perspective view of a second technique for making the 

intradermal injection of the present invention. 

[0025] Figure 6 is a perspective view of a third technique for making the 

10 intradermal injection of the present invention. 

[0026] Figure 7 is a perspective view of a fourth technique for makmg the 

intradermal injection of the present invention. 

[0027] Figure 8 is a bar chart showing the B-gal expression levels of the 

clinical trials on swine skin. 
15 [0028] Figure 9 is a histogram showing the results of a survey of the subjects 

pain perception relevant from the human clinical trial. 

[0029] Figure 10 is a flow chart diagram that schematically illustrates 

preparation of the device for use in intradermally injecting substances, including filling 
the device with the substance. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0030] Figures 1 - 3 of the drawings illustrate an example of a drug delivery 
device which can be used to practice the methods of the present invention for making 
intradermal injections illustrated in Figures 4 - 7. The device 10 illustrated in Figures 
1-3 includes a needle assembly 20 which can be attached to a syringe barrel 60. Other 
forms of delivery devices may be used including pens of the types disclosed m U.S. 
Patent No. 5,279,586, U.S. Patent Application Serial No. 09/027,607 and PCT 
Application No. WO 00/09135, the disclosure of which are hereby incorporated by 
reference in their entirety. The method of the present invention can be used to 
intradermally inject substances, other than food, such as drugs, vaccines and the kke 
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used in the prevention, diagnosis, alleviation, treatment, or cure of disease into the sbn 
of an animal such as a human, referred to collectively herein as "substances". 
[0031] The needle assembly 20 includes a hub 22 that supports a needle 

cannula 24. The limiter 26 receives at least a portion of the hub 22 so that the limiter 
5 26 generally surrounds the needle cannula 24 as best seen in Figure 2. 

[0032] One end 30 of the hub 22 is able to be secured to a receiver 32 of a 

syringe. A variety of s>dnge types for containing the substance to be intradermally 
delivered according to the present invention can be used with a needle assembly 
designed, with several examples being given below. The opposite end of the hub 22 
10 preferably includes extensions 34 that are nestingly received against abutment surfaces 
36 within the limiter 26. A plurality of ribs 38 preferably are provided on the limiter 
26 to provide structural integrity and to f acilitate handling the needle assembly 20. 
[0033] By appropriately designing the size of the components, a distance "d 

between a forward end or tip 40 of the needle 24 and a skin engaging surface 42 on the 
15 limiter 26 can be tightly controlled, The distance «d» preferably is in a range from 
approximately 0.5 mm to approximately 3.0 mm, and most preferably around 1.5 mm 
± 0 2 mm to 0.3 mm When the forward end 40 of the needle cannula 24 extends 
beyond the skin engaging surface 42 a distance within that range, an intradermal 
injection is ensured because the needle is unable to penetrate any further than the 
20 typical dermis layer of an animal. TypicaUy, the outer skin layer, epidermis, has a 
- thickness between 50-200 microns, and the dermis, the inner and thicker layer of the 
s Mn has a thickness between 1.5-3.5 mm. Below the dermis layer is subcutaneous 
• tissue (also sometimes referred to as the hypodermis layer) and muscle tissue, m that 
order. 

25 [0034] As can be best seen in Figure 2, to Hmte26 includes an opening 44 

through whicb to forward end 40 of the needle cannula 24 protrudes. The 
^rational relationship between to opening 44 and to forward end 40 can b, 
controlled depending on to requirements of a particular situation. In to illustrated 
embodiment to skin engaging surface 42 is genetally planar or flat artd continuous to 

30 provide a stable placemen, of to needle assembly 20 against an animal's skm. 
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Although not specifically illustrated, it may be advantageous to have the generally 
planar skin engaging surface 42 include either raised portions in the form of ribs or 
recessed portions in the form of grooves in order to enhance stability or facihtate 
attachment of a needle shield to the needle tip 40. Additionally, the ribs 38 along the 
5 sides of the limiter 26 may be extended beyond the plane of the skin engaging surface ^ 

[QMS] Regardless of the shape or contour of the skin engaging surface 42, the 

preferred embodiment includes enough generally planar or flat surface area that 
contacts the skin to facihtate stabilizing the injector relative to the animal's skin. Li the 
10 most preferred arrangement, the skin engaging surface 42 facilitates maintaining the 
injector in a generally perpendicular orientation relative to the skin surface and 
facilitates the application of pressure against the skin during injection. Thus, m the 
preferred embodiment, the limiter has dimension or outside diameter of at least 5 mm. 
The major dimension will depend upon the application and packaging limitations, but a 
15 convenient diameter is less than 15 mm or more preferably .11-12 mm. 

[0036] It is important to note that although Figures 1 and 2 illustrate a two- 

piece assembly where the hub 22 is made separate from the limiter 26, a device for use 
in connection with the invention is not limited to such an arrangement. Forming the 
hub 22 and limiter 26 integrally from a single piece of plastic material is an alternative 
20 to the example shown in Figures 1 and 2. Additionally, it is possible to adhesively or 
otherwise secure the hub 22 to the limiter 26 in the position illustrated in Figure 2 so 
that the needle assembly 20 becomes a single piece unit upon assembly. 
[0037] Having a hub 22 and limiter 26 provides the advantage of making an 

. intradermal needle practical to manufacture. The preferred needle size is a small 
25 Gauge hypodermic needle, commonly known as a 30 Gauge or 31 Gauge needle. 

Having such a smail diameter needle presents a chaUenge to make a needle short 
• enoughtopreventunduepenetrationte ™ ehmter 
26 and the hub 22 facilitate utilizing a needle 24 that has an overall length that is much 
greater than the effective length of the needle, which penetrates the individual's tissue 
30 during an injection. With a needle assembly designed in accordance herewith, 
manufacturing is enhanced because larger length needles can be handled during the 
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manufacturing and assembly processes while still obtaining the advantages of having a 

short needle for purposes of completing an intradermal injection. 

[0038] Figure 3 illustrates the needle assembly 20 secured to a drug container 

such as a syringe 60 to form the device 10. A generally cylindrical syringe body 62 
5 can be made of plastic or glass as is known in the art. The syringe body 62 proves a 

reservoir 64 for containing the substance to be administered during an injection. A 
plunger rod 66 has a manual activation flange 68 at one end with a stopper 70 at an 
opposite end as known in the art. Manual movement of the plunger rod 66 through the 
reservoir 64 forces the substance within the reservoir 64 to be expelled out of the end 

10 40 of the needle as desired. 

[0039] The hub 22 can be secured to the syringe body 62 in a variety of known 

^ers. In one example, an interference fit is provided between the interior of the 
hub 22 and the exterior of the outlet port portion 72 of the syringe body 62. In another 
example, a conventional Luer fit arrangement is provided to secure the hub 22 on the 
15 end of the syringe 60. As can be appreciated from Figure 3, such needle assembly 
designed is readily adaptable to a wide variety of conventional syringe styles. 
[0040] This invention provides an intradermal needle injector that is 

adaptable to be used with a variety of syringe type, Therefore, this invents 
provides the significant advantage of facilitating manufacture and assembly of 
20 intradermal needles on a mass production scale in an economical fashion. 

[00 41] Having described the intradermal delivery device including the needle 

assembly 20 and drug container 60, its operation and use in practicing the methods of 
the present invention for intradermally injecting substances is described below. 
[0042] Prior to inserting the needle cannula 24, an injection site upon the skm 

25 oftheanimalisselectedandcleaned. Subsequent to selecting and cleaning the site, the 
forward end 40 of the needle cannula 24 is inserted into the skin of the animal at an 
angle of generally 90 degrees until the skin engaging surface 42 contacts the skm. The 
skin engaging surface 42 prevents the needle cannula 42 from passing through the 
dermis layer of the skin and injecting the substance into the subcutaneous layer. 
30 [0043] While the needle cannula 42 is inserted into fee skin, the substance is 

intradermally injected The substance may be prefilled into the syringe 60, either 
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5ubst andally before and stored .herein jus. prior to makmg .he mteodon. Sever* 

vafiadona o, dre memod of p— - *- « ^e 

individnal preferences and synnge type, to any even., toe peneaanon of toe needle 
cannula 42 is most preferably no more than about 1.5 nun because the *. engagmg 
5 surface 42 prevents any furtherpenetradon. 

MM. Also, during toe adnnniatration of an intrademral mjecon, toe 
Lard end 40 of dre needle cannuia 42 is embedded in toe dermis >ayer of toe sta, 
whi ch reaulra in a reasonable anrount of back pressure during «be mtendon of to 
„. ms backp_ou,dbeontoemde t of76p S , fno^nrreac h«* 
10 pressure with a minima, amount o, foree having * be applie, by toe user ,0 * 
lunger rod 66 o, dre syringe, a syringe bane, 60 .id, a smaU rns.de d.„eter 
refLd such as 0.X83" (4.65 mm, or less. Tbe metood o, tola .nvenhon ton 
nclndes aelecdng a syringe for injecfion having an inside diameter of ^ 
wi *h no generate a force sufficien. to overcome dre back pressure of dre dermrs 
a tayerwhenmesubstunceisexpeUedfrommesyringenomaketheinieenon 

Ifl maddidon, since inttadenna, injecdous are .ypicafiy earned on, wfth 
L, volumes o, me substance to be injected, i.e., on me order „, no more man 0.5 
* and preferably nronnd 0.1 ml, a syringe barrel 60 wito a small ma.de toantete„ 
J, J «, minimize deud space which conld reaul. in wasted substence capmred 

20 Leen me stopper 70 and toe shoulder of me syringe after * » 
completed. A.so.beoa.^ofmesmanvofumesofsnbstence.onme^ofO.l^ 
a sylge bturel wito a small inside diameter is preferee. to mimnnze „ head spa* 
JZ dre level o, me substence and me stopper 70 dming process of inseftmg me 
^per. Bafther, me smafi inside diameter enhances the ahUity .0 mspec. and 

25 visualize fte volnme of me substenc widnn the barrel of the synnge. 

0046] Sevemlvanadonsofperfomrngmeinhadermalmjecdonofmepreaen 

LI (present memod) were preven effecdve dming chnical hial, dte results oi 
Ich wffl be explained below. As shown in Figure 8, me syringe 60 may be grasped 

30 hand!16. Altemadvely. aa shown inHgure 9 toe plunger 66 may be depressed by toe 
11 118 of me second hand 116 while me syringe 60 is held by me fire. hand. In 
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each of these variations, the skin of the animal is depressed, and stretched by the skin 
engaging surface 42 on the limiter 26. The skin is contacted by neither the first hand 
112 nor the second hand 116. 

[0047] An additional variation has proven effective for administering the 

5 intradermal injection of the present invention. This variation includes gripping the 
syringe 60 with tire same hand that is nsed to depress the plunger 66. Figure 10 shows 
». syringe 60 being gripped with tire first hand 112 while me plunger is 
staultaneously deposed wtm me thumb 120 of tire firs, hand 112. This variation 
includes stretching the sldn with the second hand 114 while me injection is bang 
10 made. Alternatively, aa shown in figure 11, the grip ia reversed and the plunger .a 
depressed by tine forefinger 122 of the fust hand 112 while me akin is being stiemhed 
by me second hand 116. However, it is believed mat tins manual stretching of the skm 
is unnecessary and merely represents a variation out of habit from using the srandard 

technique. . 
15 [0048] m each of the variations described above, the needle cannula 24 is 

inserted only about 1.5 mminto the skin of the animal. Subsequent administering the 
injection, the needle cannula 24 is withdrawn from the skin and the syringe 60 and 
needle assembly 20 are disposed of in an appropriate manner. Each of the various 
were utilized in clinical trials to determine the effectiveness of both the needle 
20 assembly 20 and the present method of administering the intradermal injection. 

[0049] The feasibility of the present method was also proven effective in 

animal tests on live swine skin. 50 Ug of naked plasmid DNA encoding the reporter 
gene b-galactosidase (b-gal), in fifty 0 volume was delivered intradermally via "rapid 
bolus" (approximately 2 nl/sea). Full thickness skin biopsies were removed at twenty 
25 four hours and evaluated for b-gal activity. Twelve separate sites were administered 
the intradermal injections on three separate Yorkshire swine, i.e., four sites were 
evaluated for each group on each swine. Negative controls consisted of delivery of an 
equivalent dose of an unrelated plasmid DNA. Background b-gal activity in the 
• control group combines data from 30 Gauge needle cannula delivered with the standard 
30 procedure and 26.6 Gauge needle utilizing the limiter 26 and the present method. 
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There was no disenable difference detected, as there was no difference in activity 
between the control groups. 

[0050] Mean b-gal activity was determined for both the standard procedure 

and the technique of the present method. Mean b-gal activity is represented by the 
5 bars and activity within individual skin sites is represented by the dots on the chart 
shown in Figure 8. Although there was high variability in each of the groups, standard 
procedure, present method, and control, there was a significant increase in b-gal 
activity in the standard procedure and the present technique compared to the control 
group There was no statistical difference in b-gal activity between the standard 
10 procedure and the present method. Therefore, it was proven during the animal tests 
conducted on swine skin that the present method could be used to deliver an 
intradermal injection at least as effectively as the standard procedure. 
[0051] Subsequent to the swine studies, a clinical trial was conducted on 

human volunteers to evaluate the effectiveness of the procedure of the present 
15 invention. Twelve nurses administered intradermal injections to 108 healthy subjects. 
Six of the nurses were very experienced in giving intradermal injections, and six of the 
nurses only occasionally gave intradermal injections in which case they only had a 
baseline competency in giving injections prior to the study. Each of the nurses 
received training in the form of videos and practice upon a rubber arm on both 
20 techniques for making the intradermal injection prior to initiating the trial. 

[0052] The subjects comprised various ethnic groups to determine if ethmaty 

would have any impact upon functionality. These groups included: 

Ethnicity Number (percent) 

Caucasian 67 (16.7%) 

25 African American 22(20.4%) 

Latino 12(11.1%) 
Asian/Pacific 7(6.5%) 
Eighteen (167%) of the subjects were older than sixty years of age. 
[0053] A 26 Gauge 3/8 inch needle cannula with an intradermal bevel was 

30 utilized for the standard procedure, which includes inserting the needle into the skin at 
a fifteen degree angle in order to avoid delivering a subcutaneous injechon. A 30 
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15 



Gauge * needle with an intradermal bevel was used with the limiter 26 to administer 
the intradermal injection utilizing the present method (generally ninety degree insertion 
of the needle cannula) for comparison with the standard procedure. Each of the nurses 
were instructed to insert the needle cannula into the skin until the skin engaging surface 
42 made tight contact with the skin, compressing the skin. Each nurse used one of the 
variations associated with the limiter 42 and described above to administer the 
intradermal injection using the present method. The variation chosen by each nurse 
was based upon individual preference. 

[0054] Each syringe was filled with 110 ul of saline solution. The saline 

solution was delivered via separate injections into the volar forearm and deltoid region. 
To determine the effectiveness of the injection, the site into which the injection was 
made was examined for a satisfactory tense white wheal resulting from the injection of 
the saline solution. The existence of a white wheal indicates a successful injection has 
been made. 

[0055] Other variables were analyzed during the trial including the amount of 

pain experienced by each of the subjects following the saline injection, the subjects 
preference for the variation used, and the nurses preferences. 

[0056] A tuberculin syringe was filled with 110 |d of saline solution. The air 

was purged and the filling needle was removed prior to attaching the appropriate 
intradermal needle as defined by a randomization schedule developed for the trial. 
Each subject was administered eight intradermal injections, two with 100 ul of saline 
solution into the right and left volar forearms, and two with 100 ul of saline into the 
right and left deltoid region. One injection from each pair was given utilizing the 
present method of the instant invention and one injection was given utilizing the 
standard procedure. Each of the injections were administered according to a 
Randomized Schedule developed for the clinical trial. Good Clinical Practice and 
Universal Precautions was adhered to during each of the procedures. 
[0057] An injection was considered acceptable if a tense white wheal was 

observed soon after the injection was completed. Completeness of the injection and 
) post-injection bleeding were also evaluated immediately following each injection. The 
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pain perceived by the subject was also evaluated immediately after each injection. The 
subjects were also asked which intradermal method was preferred at the conclusion of 
the each session. 

[0058] The most significant improvement over the standard procedure was the 

decrease in the amount of pain perceived by each subject. Pain was measured on a 
twenty point, Gracely Box SL Scale. Each subject was asked to select a point on the 
table listed below that corresponds to the amount of pain perceived: 
Score Sensation 

0 No Pain Sensation 

1 Faint (pain sensation) 



15 



20 



25 



2 




3 




4 


Very Weak 


5 


Weak 


6 




7 


Very Mild 


8 


Mild 


9 




10 




11 


Moderate 


12 


Barely Strong 


13 


Slighdy Intense 


14 




15 


Strong 


16 


Intense 


17 


Very Intense 


18 


Extremely Intense 


19 




20 





30 



Table 1 
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[0059] Figure 9 shows a histogram of the pain perceived by each of the 

subjects corresponding to the method used to make the intradermal injection. The 
present method proved to be significantly less painful for the subjects than the standard 
method. This is believed to be in part due to the reduction in the length of needle 

5 cannula that is inserted into the skin. The present method results in only 1.5 mm of 
needle cannula being inserted into the skin. The standard procedure, because of the 
injection angle of fifteen degrees, results in the needle cannula being inserted at least 
twice that amount to reach the depth required to make the injection. Statistically, the 
present method proved much less painful than the standard procedure. The table below 

10 indicates that the mean pain score for the standard procedure is forty percent lugher- 
man present method described above. The median pain score for the standard 
procedure proved to be twice that of the present method. 

DdiyjrxMetood Mean Median StandardDev, 

Standard Procedure 7.720 8.000 5.423 

15 PresentMethod 4.460 4.000 4.580 

[0060] A visual inspection of the wheal formation subsequent to each 

intradermal injection indicated that there was no discernable difference in results 
between the two methods of making the intradermal injection. A binary analysis was 
20 made for each injection site. If no wheal formed after the intradermal injection was 
made, a numerical value of zero was assigned. If a tight white wheal formed after the 
intradermal injection was made, a numerical value of one was assigned. Table 2 listed 
below indicates the results of the visual inspection: 

^liverv Method Zero Qne Number of sites 

25 Standard Procedure 42 172 214 

PresentMethod 46 170 

Table 2 

[0061] The data collected indicates that with respect to forming a tight white 

30 wheal the present method performed generally as weU as the standard procedure. 
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[0062] Each of the nurses was surveyed with respect to their preference for the 

standard procedure or the present method with respect to a particular injection. The 
nurses indicated a substantial preference for the present method in response to several 
inquiries. The first was an inquiry as to which intradermal injection was thought to be 
5 best relative to each patient. Table 3 indicates the nurses had a significant overall 

hod: 

ttriiverv Method Number 

Standard Procedure ^ 24 
Present Method 81 
1Q No Preference 3 

Total Responses 108 
Table 3 

[0063] In response to an inquiry as to the easiest method to administer an 

intradermal injection, the nurses indicated a significant preference for the present 
15 method: 

npliverv Method Number 

Standard Procedure 5 
Present Method 99 
No Preference * 
2Q Total Responses 108 

Table 4 

[00 64] In response to an inquiry as to the overall preference between the 

standard procedure or the present method the nurses indicated a significant preference 

for the present method: 
25 nriivsrv Method Number 

Standard Procedure 3 

Present Method 87 

No Preference 18 

Total 108 

30 ^bki 
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a sigo ffican< preface again waa iadicafcd for to p-t method. 



noWry Method 

Standard Procedure 
Present Method 
No Preference 
10 Total 

[0066] 



15 



Preferred iniection 

Deltoid Volar Total 

9 17 

52 90 

0 1 

61 108 




[0066] A visual inspection was made after each intradennal m^n » 

lie the amount of leakage of me saline solution from the injecnon at, A four 
m was used to rate the amount ofleakage. Zero was selected to „ 
elge a»d three was selected to indicated a significant amount of leakage^ 



20 Drifog g Method 

Standard Procedure 
Present Method 



0 


Rating 
1 


2 


3 


142 


71 


1 


0 


137 


68 


6 


5 




Table 7 







25 [0067] 



[0067] A visual ins^on waa naatia of each mtiadamal injection sue • 

H a„own. in TaHe 8 indicatea *. pssen. «** ^suUed in iesa W eed,n g ti,an the 
standard procedure did: 
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Rating 
1 



TlPliver y Method 0 

Standard Procedure 98 109 

Present Method 177 38 0 

Table 8 

[0M8] After the clinical trial watt completed, each of the twelve nurses waa 
surveyed about their overall satisfaction with the present method when compared to the 
standard procedure. Each of the twelve nurses indicated that it was easy to keep me 
U> skin engaging surface 42 against the sHn of dte subject when administering the 
intrude™, injectton. Eight of the nurses indicated the overall performance of the 
present method was excellent Three indicated the overall performance was better man 
acceptable and only one indicated the performance was less than acceptable. Eleven of 
ft. twelve nurses indicated a preference for the present method while only one 
15 indicated no preference. Ah twelve of the nurses indicated the present method was 
easier to perform man theatandard procedure. The nurses were evenly split as to the 
case in of injecting tire saline solution between the two procedures with two nurses 
having no preference. All twelve nurses indicated the present method proved easier tin 
keep the needle m the proper place. Eleven of the twelve nurses indicated i. was 
20 preferable to give an intradermal injection a, an angle of ninety degreea man fifteen 
degree. One nurse had no preference. Seven of the nurses indicated the present 
n.ethod waa more effective in denvering a proper injection. Two nurses indicated the 
standard procedure was more effective, and three nurses indicated no preference. 
[M69] Accordingly, the method of the present invention may be used to 

25 intradermal], inject various substance selected from the group consisting of drugs, 
vaccines and the like used in the prevention, diagnosis, alleviation, treatment, or 
cure of diseases. These substances may Include: (i) drugs snch as Alpha-] anu- 
.rypsin, Anti-Angiogenesis agents, Antisense, butorphanol, Calcitonin and analogs, 
Ceredase COM inhibitors, dermatologtad agents, dihydroergotamine, Dopannne 

factors Erythropoietin and analogs, Follicle stimulating hormone, G-CSF, 
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Gtacagon, GM-CSF, granisetron, Growm hormone and analogs (including growth 
hormone releasing hormone), Growth hormone antagonists, Eurodin and Himdtn 
a^ogs sneh as hinting, IgE suppressors. Insulin, insuhnomopin and analogs, 
taslin-fflte growm factors. Interferons, Intezleukins, Leutenizing hormone, 
5 Leutenizing hormone releasing hormone and analogs, Low moleenlar werght 
heparin. M-CSF, metoclopramide, Midazolam, Monoclonal antibodies, Narcohc 
analgesics, nicotine, Non-steroid anti-inflammatory agents, Oligosacchandes, 
ondansetron, Parathyroid hormone and analogs, Paramyzoid hormone antagomsta, 
Prostaglandin antagonists, Prostaglandins, Recombinant, soluble receptors, 
M scopolamine, Serotonin agonrsta and antagonists, Sildenafil, Terbutaline 
Thromboses, Tissue plasminogen activators, TNF - , and TNF - antagontsts; (n) 
vaccines, witir or widtout earners/adjuvant anch as prophylactics and dterapeuttc 
antigen (including but no. United to subuni. protein, peptide and polysacchande, 
polysaccharide conjugates, texoids, genetic based vaccines, live attenuated, 
U reasaortent, inactivated, whole cells, vixal arm bacteria! vectors) in connecuon wtm, 
addiction, arthritis, cholera, cocaine addiction, diphtheria, tetanus, fflB, Lyme 
disease, meningococcus, meaales, mumps, rubeUa, varicerla, yellow fever, 
Respiratery syncytial virus, tick borne japanese encephaUtis, pneumoccccus, 
streptococcus, typhoid, influenza, hepatitis, including hepatitis A, B, C and E, otitis 
20 media, rabies, polio, HIV, parainfluenza, rotavirus, Epatein Barr Vims, CMV, 
chlamydia, non-ty^ble hemophilus, moraxella catarrh* human paptlloma 
virus, tuberculosis including BCG, gonorrhoea, asthma, atherosclerosis malana, E- 
cofi Alzheimers, H. Pylori, salmonelta, diabetes, cancer, herpes simplex, human 
papilloma; and (in) other substences in all of tire major therapeutics such as Agents 
25 for the common cold. Anti-addiction, anti-allergy, anti-emetics, antr-obestty, 
antiosteoporeteic, anti-infeotives, analgesics, anesthetics, anorexics, antiarthnhes, 
antiasthmatic agents, anticonvulsants, anti-depressants, antidiabetic agents, 
antihistamines, ^-inflammatory agents, antimigraine preparations, aotunotron 
sickness preparations, antinausea.*, antineoplastics, antiparkinsonian, drugs, 
30 antipruritics, antipsychotics, antipyretics, - anticholinerpca, benzodiazepme 
antagonists, vasodilators, including general, coronary, peripheral and cerebral, hone 
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15 



20 



stimulating agents, central nervous system stimulants, hormones, hypnotics, 
^suppressives, muscle relaxants, parasympatholyt.es, 

parasympathomimetrics, prostaglandins, proteins, peptides, polypeptides and other 
m acromolecules, psychostimulants, sedatives, sexual hypofunction and tianquihzers 
and major diagnostics such as tuberculin and other hypersensitivity agents. 
[0070] The P^ent invention also includes the use of the above substances m 

the preparation of a filled device for making an intradermal injection into the skin of 
an animal. Accordingly, referring now to Figure 10, an example of a way of 
preparing the filled devices designed according to this invention is schematically 
illustrated in flow chart format. When the device includes a syringe of the style 
illustrated in Figure 3, the following basic procedure is useful for preparing 
prefiliing the syringes with a desired substance for such use. 
[0071] A supply of syringe barrels 200 includes the desired form of syringe, 

such as those illustrated and discussed above having a first end and a second end. A 
locally controlled environment 202 preferably is maintained in a known manner. The 
locally controlled environment 202 preferably is situated to immediately accept the 
syringes without requiring any intermediate cleaning or sterilizing steps between the 
supply 200 and the environment 202. 

[0072] hi one example, the syringe barrels are washed with air at 204 to 

remove any particulates from the syringes. The syringes preferably are then coated at 
206 with a lubricant such as a conventional lubricating silicone oil on the inner surface. 
The lubricant facilitates moving the stopper 70 and plunger rod 66 through the syringe 
during actual use of the device. 

[0073] The end of syringes to which the needle assembly 20 will eventually be 

attached may be capped with a tip cap within the environment 202. In one example, tip 
caps are supplied at 208. The tip caps are air washed at 210. The cleaned tip caps and 
syringe barrels are conveyed to an assembly device 212 where the tip caps are secured 
onto the singes. The syringe barrel assemblies are then conveyed to a filling station 
214 to be filled with the desired substance. 
30 [0074] Once filled as desired, the stoppers 70 are inserted into the open end of 

the syringes at 220. Prior to inserting the stoppers 70, they preferably are assembled 



25 
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with the plunger rods 66 at 222 and lubricated at 224 with a conventional lubricant m a 
known manner. The assembled, filled syringes preferably are inspected at 226 for 
defects and discharged from the locally controlled environment. 
[0075] Where feasible, the syringes typically will be sterilized at 230 and 

5 packaged at 232 into individual packages or into bulk packaging depending on the 
needs of a particular situation. Suitable sterilization techniques are known and will be 
chosen by those skilled in the art depending on the needs of a particular situation or to 
accommodate the properties of a given substance. Sterilizing a device designed 
according to this invention can be completed before or after packaging. Typically, 
10 vaccines are not terminally sterilizable, particularly live vaccines. 

[0076] Variations of the filling steps are within the scope of this invention. For 
example, the stopper can be inserted first, then fill the syringe, followed by applying a 
tip cap. Additionally, the device may be filled just prior to making the injection, 
particularly in situations where the substance to be injected is in a dry or reconstitutable 

15 form. . 

[0077] The actual insertion of the desired substance into the syringe body can 

be accomplished in any of several known manners. Example preparation and filling 

• techniques are disclosed in U.S. Patent Nos. 6,164,044 to Profano et al., 6,189,292 to 
Odell et al., 5,620,425 to Hefferman et al,, 5,597,530 to Smith et al.; 5,537,042 to 

20 DeHaen; 5,531,255 to Vacca; 5,519,984 to Veussink et al, 5,373,684 to Veussink et 
al.; 5,265,154 to liebert et al,, 5,287,983 to liebert et al,, and 4,718,463 to Jurgens, Jr. 
et al , each of which is incorporated by reference into this specification. 
[0078] The description given above provides example implementations of this 

invention. Variations and modifications may become apparent to those skilled in the 

• 25 art that do not necessarily depart from the basis of this invention. The scope of legal 

protection given to this invention can only be determined by studying the following 



claims. 
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CLAIMS 

What is claimed is: 



1 The use of a disease preventing, diagnosing, alleviating, treating or 
5 curing substance in the preparation of a filled drug delivery device for making an 
intradermal injection of the substance into the skin of an animal, wherein the drug 
delivery device is filled with the substance and the drug delivery device includes a 
needle cannula having a forward needle tip and said needle cannula being in find 
communication with the substance contained in said drug delivery device and 
0 including a limiter portion surrounding said needle cannula and said limiter port™ 
including a skin engaging surface, with said needle tip of said needle cannula 
extending from said limiter portion beyond said skin engaging surface a distance 
equal to approximately 0.5 mm to approximately 3.0 mm and said needle cannula 
having a fixed angle of orientation relative to a plane of the skin engaging surface of 

and the surface of the skin engaged with said skin engaging surface of saxd hrmter 
portion such that the skin engaging surface of the limiter portion limits penetraUon of 
the needle tip into the dermis layer of the skin of the animal, and the substance 
expelled from said drug delivery device through the needle tip into the skin of the 
20 animal. 

2 The use of the substance as set forth to claim 1 wherein said 
substance is a drug selected from the group consisting of Accordingly, the method of 
the present invention ma, be used to intradermal!, inject various substance selected 
25 from the group consisting of drugs, vaccines and the like used in toe prevenuon, 
diagnosis, alleviation, treatment, or cure of disease,. These substances may include: 
fl) drugs such as Alpha-1 anti-trypsin, Anti-Angiogenesis agents, Antisense, 
. butorphanol, Caicitonin and analogs, Ceredase, COX-H inhibitors, dermatologtcal 
agents, dihydroergotamine, Dopamine agonists and antagonists, Enkephalins and 
30 orher opioid peptidea, Epidermal growth factors. Erythropoietin and analogs 
Follicle stimulating hormone, G-CSF, Glucagon, GM-CSF, graniserron, Orowrh 
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hormone and analogs (including growth hormone releasing hormone), Growth 
hormone antagonists, Hirudin and Hirudin analogs such as hirulog, IgE suppressors, 
Insulin, insulinotropin and analogs, Insulin-like growth factors, Interferons, 
mterleukins, Leutenizing hormone, Leutenizing hormone releasing hormone and 
5 analogs, Low molecular weight heparin, M-CSF, metoclopramide, Midazolam, 
Monoclonal antibodies, Narcotic analgesics, nicotine, Non-steroid anti- 
inflammatory agents, Oligosaccharides, ondansetron, Parathyroid hormone and 
analogs, Parathyroid hormone antagonists, Prostaglandin antagonists, 
Prostaglandins, Recombinant soluble receptors, scopolamine, Serotonin agonists and 
10 antagonists, Sildenafil, Terbutaline, Thrombolytics, Tissue plasminogen activators, 
TNF - , and TNF - antagonists. 

3. The use of the substance as set forth in claim 1 wherein said 
substance is a vaccine, with or without carriers/adjuvants, selected from the group 
15 consisting of prophylactics and therapeutic antigens (including but not limited to 
subunit protein, peptide and polysaccharide, polysaccharide conjugates, toxoids, 
aenetic based vaccines, live attenuated, reassortant, inactivated, whole cells, viral 
Ld bacterial vectors) in connection with, addiction, arthritis, cholera, cocaine 
addiction, diphtheria, tetanus, HBB, Lyme disease, meningococcus, measles, mumps, 
20 rubella, varicella, yellow fever, Respiratory syncytial virus, tick borne Japanese 
encephalitis, pneumococcus, streptococcus, typhoid, influenza, hepatitis, including 
hepatitis A, B, C and E, otitis media, rabies, polio, HTV, parainfluenza, rotavirus, 
Epstein Barr Virus, CMV, chlamydia, non-typeable haemophilus, moraxella 
catarrhalis, human papilloma virus, tuberculosis including BCG, gonorrhoea, 
25 asthma, atheroschlerosis malaria, E-coli, Alzheimers, H. Pylori, salmonella, 
diabetes, cancer, herpes simplex, and human papilloma. 

4. The use of the substance as set forth in claim 1 wherein said 
substance is a therapeutic substance selected from the group consisting of Agents for 
30 the common cold, Anti-addiction, anti-allergy, anti-emetics, anti-obesity, 
antiosteoporeteic, anti-infectives, analgesics, anesthetics, anorexics, antiarthritics, 
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antiasthmatic agents, anticonvulsants, anti-depressants, antidiabetic agents, 
antihistamines, anti-inflammatory agents, antimigraine preparations, antimotion 
sickness preparations, antinausea* antineoplastics, antiparionsomsm drugs, 
antipruritics, antipsychotics, antipyretics, anticholinergics, benzodiazepine 
antagonists, vasodilators, including general, coronary, peripheral and cerebral, bone 
stimulating agenrs, central nervous system stimulants, hormones, hypnotics, 
^suppressives, muscle ro,axan B , parasympamolytics, 

parasympathotnimetrics; prostaglandins, proteins, peptides, polypeptides and other 
n.acromolecmea, psychostimulants, .edatives, sexual hypofunctiou and tranquilizer 

5 Tie use of the substance as set forth in claim 1 wherein said 
snbstMCe is a magnoisticsubstartce selected from the group consisting of tuberculin 
and other hypersensitivity agents. 

15 6 The use of the substance aa set forth in claim 1 wherein sard fixed 

angle of orientation of said needle cannula is further defined aa being generally 
perpendicular to said plane of said aldn engaging surface of the limiter portton 
within about fifteen degrees. 

, The use of the substance as set forth in claim 6 wherein said fixed 
angle of orientation of said needle cannula is further defined aa being ninety degrees 
native to said plane of the skin engaging surface of the limiter portion within abon. 
five degrees. 

25 8 The use of the substance as set forth in claim 1 wherein said barrel 

includes a barrel tip and said needle cannula forms part of a needle assembly 
attachable to and in fluid communication with said barrel tip. 

9. The use of the substance as set forth in claim 1 further including 
30 selecting an injection sight on the sldn of the animal. 
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10. The use of the substance as set forth in claim 9 further including 
cleaning the injection sight on the skin of the animal prior to expelling the substance 
from the drug delivery device into the skin of the animal. 

5 11. The use of the substance as set forth in claim 1 further including 

filling the drug delivery device with the substance. 

12. The use of the substance as set forth in claim 1 further including 
pressing said skin engaging surface of said limiter portion against the skin of the 

10 animal and applying pressure thereby stretching the skin of the animal. 

13. The use of the substance as set forth in claim 1 further including 
withdrawing the needle cannula from the skin after injecting the substance. 



15 



14. The use of the substance as set forth in claim 1 wherein inserting said 
forward tip into the skin is further defined by inserting said forward tip into the skin 
to a depth of from approximately 1.0 mm to approximately 2.0 mm. 

15. The use of the substance as set forth in claim 1 wherein inserting said 
20 forward tip into the skin is further defined by inserting said forward tip into the skin 

to a depth of 1.5 mm ± 0.2 mm to 0.3 mm. 

16. The use of the substance as set forth in claim 1 wherein said drug 
delivery device comprises a syringe having a barrel and a plunger received within 

25 said barrel therein and plunger being deposable to expel said substance from said 
delivery device through the tip of said needle cannula. 

17. The use of the substance as set forth in claim 17 wherein expelling 
the substance from said delivery device is further defined by grasping said 

30 hypodermic needle with a first hand and depressing said plunger with an index 
finger of a second hand. 



WO 02/083216 



PCT/US01/12251 



-30- 

18 The use of the substance as set forth in claim 17 wherein expelling 
the substance from said delivery device is further defined by grasping said 
hypodermic needle with a first hand and depressing said plunger on said hypodermic 
needle with a thumb of a second hand. 

5 19 The use of the substance as set forth in claim 17 further including 

attaching a needle assembly to a tip of said barrel of said syringe with said needle 
assembly including said needle cannula and said limiter. 

10 20 The use of the substance as set forth in claim 20 further including 

exposing the tip of said barrel before attaching said needle assembly thereto by 
removing a cap from said tip of said barrel. 

21 The use of the substance as set forth in claim 21 wherein exposing 
15 said forward tip of said needle cannula is further defined by removing a cap from 
said tip of said syringe barrel. 

22. The use of the substance as set forth in claim 16 wherein said barrel 
of said syringe is made of glass. 
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23 The use of the substance set forth in claim 1 wherein said limiter 
portion has a generally flat skin engaging surface surrounding said needle tip having 
an outside diameter of at least 5 mm. 

24 The use of the substance set forth in claim 1 wherein said drug 
delivery device is a cylindrical container having a reciprocal stopper and wherein 
said cylindrical container has an inner diameter large enough to generate a force 
sufficient to overcome the back pressure of the dermis layer when said substance xs 
expelled from said drug delivery device. 
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25. The use of an influenza vaccine in the preparation of a filled drug 
delivery device for making an intradermal injection of the influenza vaccine into the 
skin of an animal, wherein the drug delivery device is filled with the influenza and 
the drug delivery device includes a needle cannula having a forward needle tip and 
5 said needle cannula being in fluid communication with a influenza vaccine 
contained in said drug delivery device and including a limiter portion surrounding 
said needle cannula and said limiter portion including a skin engaging surface, with 
said needle tip of said needle cannula extending from said limiter portion beyond 
said skin engaging surface a distance equal to approximately 0.5 mm to 
10 approximately 3.0 mm and said needle cannula having a fixed angle of orientauon 
relative to a plane of the skin engaging surface of the limiter portion, whereby the 
needle tip may be inserted into the skin of an animal and the surface of the skm 
engaged with said skin engaging surface of said limiter portion such that the skm 
engaging surface of the limiter portion limits penetration of the needle tip mto the 
15 dermis layer of the skin of the animal, and the influenza vaccine expelled from said 
drug delivery device through the needle tip into the skin of the animal. 

26 The use of the influenza vaccine as set forth in claim 23 wherein 
inserting said forward tip into the skin is further defined by inserting said forward tip 

20 into the skin to a depth of from approximately 1.0 mm to approximately 2.0 mm. 

27 The use of the influenza vaccine as set forth in claim 23 wherein 
inserting saidforward tip into the skin is further defined by inserting said forward tip 
into the skin to a depth of 1.5 mm ± 0.2 mm to 0.3 mm. 
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B-gal expression levels in swine skin 




10 



30g(Mntx) BDPS 

Flg-8 

histogram of the Pain soorss 



Control 



70 

60 1 
SO 

1 40 i 
30 
20 
10 
0 



2 4 6 8 10 12 14 16 18 20 

Pain 




IFig-9 



WO 02/083216 



PCT/US01/12251 



5/5 




iF7g- 1 0 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61M5/46 



Intuitional Application No 

pW/US 01/12251 



According 



l0 i^iicnal Patent ClassHlcatlon (IPC) or to both Atonal classilicetion and IPC 



B FIELDS SEARCHED — . 

Minimum documented searched (d-Wcrten sy s, B m followed by dassltttatlon symbols) 

IPC 7 A61M 



Dooumentalion searched other than minimum c 



Electronic data base consulted during the 

EPO-Internal 



international saarch (name of data base and, where practical search .err™ useu, 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 



Citation o( document, with Indfcallon. where appropriate, ot the relevant passages 

WO 99 25402 A (MEDICO DEV INVESTMENT CO 
GABRIEL JOCHEN (DE); POLZIN ULF (DE)) 
27 May 1999 (1999-05-27) 

the whole document 



GB 735 538 A (GERALD OHL TRANSUE) 
24 August 1955 (1955-08-24) 
page 2, line 90 - line 95 

GB 725 024 A (LILLY CO ELI) 
2 March 1955 (1955-03-02) 
page 2, line 67 - line 68 
page 3, line 40 - line 47 
figures 



-i- 



Relevant to claim No. 

1-5,8, 

16-19, 
23-27 

6,7 
21 

6,7 



20,22 



Further documents are listed m the continuation ot box C. 



ID 



Patent family members are listed in annex 



<> Special categories of cited documents : 

•A- document defining the general state of the art which is not 
considered to be of particular relevance 
i 'E' earlier document but published on or atterthe International 
1 filing date 
•L' document which may throw doubts on priority clalm(s) or 
which Is cited to establish the publication dale of another 
citation or other special reason (as specified) 
•O- document referring to an oral disclosure, use. exhibitioner 
other means 

•P- document published prior to the international filing date bul 

later than the priority date claimed 

"Date ot the actual completion of the International search 

12 December 2001 

| Name and mailing address of the ISA 

European Patent Office, P.a 5818 Patentlaan 2 
NL-2280HVRlJswllk 
Tel. (-tfl-70) 340-2040, Tx. 31 651 epo nl ( 
Fax (+31-70) 340-3015 



T later document published after the International filing date 
Tp^^S application but 

died to understand the principle or theory underlying the 
Invention 

document of particular relevance; the claimed invention 
Sot be . oonSSrad novel or cannot be considered to 
So^ 

•V document of particular relevance; the claimed ^entlon 
cannot be considered to involve an to™*XSJ%J?gZ^ 
document Is combined with one or more other such docu- 
5 such combination being obvious to a person skilled 
In the art. ■ 

document member of t he same patent family 
Date of mailing of trie international search report 



20/12/2001 

Authorized officer • 

Sedy, R 



Form PCT/1SA/210 (second sheet) (July 1692) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



IrMHtlonal Application No 

PWUS 01/12251 



| (^Continu ation) DOCUMENTS CONSI DERED TO BE RELEVANT 
I Category ■ 



Citation of document, with indicalion.where appropriate, of the relevant passages 



( Relevant to claim No. 



EP 1 092 444 A (BECTON DICKINSON CO) 
18 April 2001 (2001-04-18) 
column 3, line 24 -column 5, line 18 
figures 1-3 



1,23 



Form PCT/lSA/210 {continuation of second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on patent family members 


Inttttttionai Application No 

rWUS 01/12251 


Patent document 
cited In search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



WO 9925402 



27-05-1999 



DE 
WO 
EP 
US 



9925402 Al 
1032446 Al 
6203529 Bl 



27-05-1999 
06-09-2000 
20-03-2001 



GB 735538 


A 


24-08-1955 


CH 


315211 A 


31-07-1956 






DE 


1022758 B 










FR 


1080887 A 


14-12-1954 








US 


2664086 A 


29-12-1953 


GB 725024 


A 


02-03-1955 


NONE 






EP 1092444 


A 


18-04-2001 


AU 


6409300 A 


26-04-2001 






EP 


1092444 Al 


18-04-2001 








OP 


2001137343 A 


22-05-2001 








US 


2001012925 Al 


09-08-2001 








US 


2001011171 Al 


02-08-2001 



Form PCT/ISA/210 (patent family annex} (July 1992) 



